0 S # ffr J? 

PATENT OFFICE 
JAPANESE GOVERNMENT 



This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 

m m *z n b 

Date of Application: 20 0 0^1 1^140 

Application Number: iffgg 2000 — 34 6044 

as m a 

Applicant (s): , BgfHftXl^^^tt 



2000^12^220 



Commissioner, M ■ I -^9V|* 

Patent Office * | 




ffiH#-^ ffiSE# 2000-3105696 



#2000—3 46044 



wsc*] 

[»«##] 

[ft*] 

i&ffixi&mmi 
[ft*] 

[ft*] 

[»W#] 

[^mxttjgm] 
[ft*] 

[«»a#«] 

[^mxiijgm] 

[ft*Xtt*IM 
[MA] 

[»»a##] 

[ftmxiijgm] 

[ft*Xtt*#] 



11H120279 
G01N 21/35 

#^;nm;ii m-^)\m^m«i 5-1 Bg5m«x«^;^± 

tt^/iURiil^irr^KHW 5-1 H8*&*X8c5£#4tl* 

w^;njR;r[«trs;if«jEiwr 5-1 m^m-cm^tt 
mm 

as *st 

000002004 

at]R»«K^Fg 1-13-9 

Bgfnmx^^tt 

100094237 

3f05C»igK£*ra 1-13-9 
3p^ll^#fF0^351585-^ 



ffllE^ 2000-3105696 



#2000—346044 



^11^12^100 

010227 

21,000R 

WM# l 

0® 1 

l 

0012033 



2 



ffi8E4# 2000-3105696 



#20 0 0 — 34 6 0 4 4 



mmm 

IC^V^T, Wfe&WttL UT4000c«~ 1 ~3500cm~ 1 , 3100cm~ 1 ~2600cnf ^ &2400 

c« -1 ~i900cm -1 <z)|BBBK: & & £S v % s z: t £ 4$3K t. *t Z> 7 > ^ — 7 *<Z>7K# 

[ff:gft@2] l&iaWjeifta*^ 3600, 3609, 3612, 3619, 3629, 3634, 36 

49, 3656, 3670, 3675, 3688, 3691, 3701, 3709, 3712, 3719, 3722, 3727, 37 

32, 3736, 3741, 3744, 3749, 3752, 3756, 3759, 3766, 3770, 3779, 3785, 37 

96, 3801, 3807, 3816, 3821, 3826, 3831, 3835, 3837, 3840, 3843, 3854, 38 

62, 3865, 3870, 3874, 3880, 3885, 3891, 3894, 3899, 3902J3 < fct) t 3904cm" 1 ( 

^ifrfli+icnrb^ej&s^j: yaatis igjeun?&siN^i izmm&ry^ 

[f»^3] ms&Wfe&WLtf* 3801, 3807, 3816, 3821, 383723 J: #3854 
cm" 1 (^j|MB±lcio" 1 )^e,«:6»J: »Jjgl£*l£ 1 «J£*_hT*&*»:££ 1 ££1*2 

1 ~3 ©v\-rtl*HCfB«©7> ; E— r*©*^»S©»3£^FSj. 

i~4 (D^irftfrizmmory*— 7$*<D7!t&m&<Dmfei3&. 

[»*3S6] ffffH7> ; E-7*©7K^afS^l P pm^TT^5fM5 
ICfB*© 7 > ^ — 7 «f» ©#£*K<Z>iffl}£;&8s. 

Hf*g7] frrSB7>^-7*®?K#il-K#0. lppmgmSfl 
5 £ fcte 6 lCfE«©7>^7^©7fc#a^<Z>M^#& 0 

[»*E8] 7>^-7^&#M J K»S^-fe;i/lC^A-r^»^l~ 

7 © ma* iciH«© 7 > =e - 7 tt»cD*^«s©ai^*«s. 



1 



£BfE# 2000-3105696 



#2 000 — 346044 



[ff^l 1] 0 ppmaTt'feSlftT^^-r©^ 

bTM^Sff 3^1 — 1 0m*^ri#lcffi«©7>^— T#©## 

ir ;i/ * <D 7 > =E =. T $J/£ S f$**f&£$51B. 

[M13] fffSa«^^X-fe;i/©^*^0. l~5LT'feSMl 

TjjX<Dffi.M.i)K 0. l~5L/minT'^5f^l 2tfeS13lCSt©^ 

(1) ffly^^-r^istsil 

(2) f»^l~l 1 ©v^•r4^*HC|H«©^KI^^£$:Mv^Tr> ; E-T«f(Z)7K^ 

1 7 ] 2K#-£^*# 1 p P mJStT*C*«ai#^ 1 5 * fett 1 6 IC 



2000-3105696 



#2000—346044 

• * 



[ff*^2o] tk^**^o. i p pmgTT^si^i 9izmm<o 

[»^JS2 3] III-Vjfcfb'&*j¥#*#GaN, In^a^^ B^a^, Al x Ga 

IV^W' Ga V S l-P^ GaN P AS q P l-p-q' In x Ga l-xV S l- P < fc *^ 
. x f y,p f qtt-etl^tlO<x f y,p f q<l T'fe5fM2 2fCgB^tf)II 

[2S^<Z>IMfcmH!] 
[0 0 0 1] 

& w& -t z> #> © {c fli v * e> n z> mmmr > * - r «t» <d mm-Ai&mm z 
m v % t wt s *i ^fl^ffcK & e> op iz 1 1 i-vKft^*^** c m-t 2> . 

[0 0 0 2] 



3 



£BH# 2000-3105696 



#2 000 — 346044 

■ 4 



X^U7hy77S (GC&) . (2) (3) l^-1f-#ft?£, 

(4) ^#^&#&<b*lTV^., 
[0 0 0 3] 

4#lf§¥9 - 1 4 2 8 3 3#^#IC«. T^^-T^OTK^^^lS^T'feS*;!/ 
«£tiTv^„ ^©^-eii, Kfo-tZ>ii)\,*/*7 2±ii-7U K#<D 

[0 0 0 4] 

SEMI^^>^-F (SEMI C3, 1 2 - 9 4) &5 V^£#B§5]I 8 - 2 
0 1 3 7 0 ^^@^^fB*$nTVNS 0 3&##*j&8sH:, T> 

^-rs, ioo ovj&m&m&TX'N i Mm2bz>w*n&MMm\z£i)mmii 
-7jiooo r^jtoi^Mic-rs r n \zfGLmx*$> y , y &&&&&&& 

[0 0 0 5] 

»SEF4 E ##*i3tHIS^»3K2?a.-A (1 9 9 6, UCS/IEEE/SEM 
(3 2 1K-S0 JCfcfcU — !f-#3fc&#I3IBS*lTV^. 



tfiSE# 2000-3105696 



#200 0—346044 



[0 0 0 6] 

Bftft%mzT y^-y<z>m&^&&*<^&>. mz ioo PP m&,r<D^m 

Ty^-y3f*zmm#x£.LT&m£.-f2>fi\ z.n^xx^mmx&^r^ 
&>±<D&oiz. 'ftmmbtiT^&Ty^-T*<D7kftmmzm%.'?z>jjmT*iz 

[0 0 0 7] 

mm ttm®: l£?h-?z> mm} 

•tzmmiz. ry^—ripcDTk-frmmzmfe-t&jjmz&^x. mizyy^—y 

stifcy^-r© mm^m. y^^mm ^nr^yy^-y 
&&Tf*<DTy^-T&m^Tmmtsnfr¥mfamimtebmziu-mfc&m 

[0 0 0 8] 

*i§^#e>«. mmnm*m&?^<MMmi*mter=.m$k. yy=e-y*<D 
Tkfrmfezmtt-ftftmitm^TWfe-tzjimiz&^T. *mi*uo p 
pmUTT~&&mtyy^—T<»^ffim<D7kfrtfm&T'pte<. mm^s^thx 

ffiv^ r £#T*££ 3 Jim L£o £?>tC, 7>=E-7^^^-SOMt# 
*^itt&lT0 (1) ~ (2 3) IC^^tlSTV^-r^^a^S:^^ 

mzm^TWfe^zxm. m^m^mm, 7K^mmt>mm^tir^yy^-y<D 



5 



miE# 2000-3105696 



#2000—346044 



m^tit=. ^awtesf bias*; zmzu &m*mmz m-t z = 

[0 0 0 9] 

fe&fflLt. L/T4000cm" 1 ~3500cm~ 1 > 3100cm~ 1 '-2600cm" 1 ^ ^ li2400cm _1 ~ 1900cm 

(2) ItflH^^^iS:^ 3600, 3609. 3612. 3619, 3629, 3634. 3649. 3656. 36 
70. 3675. 3688. 3691. 3701. 3709. 3712. 3719. 3722, 3727. 3732. 3736. 37 
41, 3744, 3749, 3752, 3756, 3759, 3766, 3770, 3779, 3785, 3796, 3801, 38 
07, 3816, 3821. 3826. 3831. 3835. 3837. 3840. 3843. 3854. 3862. 3865. 38 
70. 3874. 3880. 3885. 3891. 3894. 3899. 390235 J; tF3904cm~ 1 (^ifripg±lcm~ 1 

(3) fMB»j£3lERa«, 3801. 3807. 3816. 3821. 3837 £ <fc tF3854cm _1 (^Ifrljg 
±lcm -1 );fre>&3£l<fcy3gk£*l5 im&±X*$>Z>±m (1) (2) lCfH« 
0 7 > ^ - T fp<D7kfrmm<?)W%. 

(4) mUTy=e— TftmtTy*— T*m,fc£-&fc : b<D-v$>2>±m (D ~ ( 

(5) Mm7>*—Ttp<D&frmjg.ftl 0 p pmJSJT-e&SJtia (1) ~ (4) 

[0 0 10] 

(6) mmry^—Ttp&Tk-frMmtfl P pmJS*TT*&&_hiE (5) izih^cdt 
> ^ - 7 # ©3!K^»a!©iW^*«fe. 

(7) f&ffiT^— 74UZ)##«g;tf 0. lppm«raS±IB (5) 
(6) JC|B«fflT>=E-r^©.3!K^«K©M3t*i5fi. 

(8) T> ; E-T^S:#SSIt^S&-fe;i/JC#A-rsJ:SB (D ~ (7) <D^ 

(9) T^^-T^'X §rSfffa#fi^*f*^g&-fe;i/tCO. l~5L/minffl81 



6 



0}fl# 2000-3105696 



0 #200 Q— 346044 

T*#A-T5_hfa (1) ~ (8) <D^1TtlfrizmM<DT>*:-Ttp(D7kftmm.<DW 
(10) ifcWbm^kZ 1-4 0m{Cfc£ <ke)fC#MM*f$-&<5_h|E (1) - (9 
[0 0 11] 

(id &&mmtfii o p pm^rasiftT^^-Tc^s^t^i: 

LTffi^SJlia (1) ~ (10) <D^'fftMzmm(DTy ; £-ytp<D7kftmm<D 

(1 3) Btfia^S&^Xir;i/©^*^0. 1 — 5 LT*&£_fcgB (12) lCg2*<5D 

0. 1 — 5 L/mi n^&SJiiB (1 2) 2; fete (1 3) KlgBIR©f55*»Jj£ 
(1 5) 7^©2o©X^=&-g-t?ri:$:#^Ci:-r-57K^^a**(SM$tlfcr> ; E 

(1) irv^-r&nstsxi 

(2) ±K(1)~(11) <DV^-rtl*^^CiB«<Z)S!I^^fe$:fflV^TT> ; t-T* 

&xm 

[0 0 12] 

(1 6) 7^(Z)2o(Z)X@S:^-tf^^$:#^i:-r-5^^*^{S^$tlfcT> ; E 

tis^fe < £ t» i m<omm^it.mm^xmm-t^j:m 

(2) ±13 (1) ~ (1 1) <D^?ftfrKmm<DWl£J3m*:m^TT>=E-Ttp 



ffiIE# 2000-3105696 



#2000—346044 

* • 



(17) I p P mJSAT-e&SillB (15) (16) lCfBl£tf> 

(18) *£"£^*#0. 1 p p mJgHT"e*S_hlB (17) tC|a«CDT >€-7 

(19) 1 p pmJBHTT»S*^^*««fi«S*ifeT> ; E-r. 
(2 0) *#*^*#0. 1 p pm^T-e«)<5-hia (19) icaB*©*^^* 

[0 0 13] 

(2 1) JtiB (15) ~ (18) ©V^-rn*»tCffi«©»3S^ra5K:«I:y#e)tl«* 
(2 2) _tfi (15) ~ (18) <DVN*rtl^lCfH«<Z)^^lCck»;#e>tlS^C 

s *i & y > ^ - y & m v * r mm. s *i & 1 1 i-v8Ht^i»¥»#. 

(2 3) III-VKfc^ifc^ffrtfGaN, Ii^Ga^, B x Ga^_ x N > A^Ga^, In^ly 
Ga^^yN, GaN p A Sl _ p , GaNpAs^^^ ^Ga^As^ (fc£U x.J.P.qtt* 
*l^*l0<x,y,p,q<l T?&£±SB (2 2) ^S3«©III-¥SHfr£*& 

[0 0 14] 

-rfct>*>, r^^is^ i o p p mjKTi?fe**fliT> i E— r©a 

>^-y©«3t;frS£j . r^^i^i ppmKT-ea&fi^fi^s 

S *ife^»#SftJRfc J: Of 1 1 1-V^ft^ift^^H* J T? & 5 . 
[0 0 15] 



aifE# 2000-3105696 



#2 000 — 346044 

fta>m.WLftm&mzw%.isfchz.?>, o. i~o. oit 

^mr* £ £ i$ if 4> & V % T > *E - T # X T'$> »; , #^<D^#3fc8UC v> T#M 
[0 0 16] 

<&^T>=£-TiSX}iykftmm.i$0. 5 — 2 p pm©^ii£-?-;ft^:ft5 0%fo 
4000cm" 1 ~3500cm" 1 , 3100cm -1 — 2600cm -1 £ fcl±2400cm _1 ~ 1900cm -1 © 

% # * b^#>fcmz jshsi # v x <t v ^ „ 

[0 0 17] 

£.ZL?>. 4000cm -1 ~3500cm -1 , 3100cm" 1 — 2600cm -1 £ li2400cm _1 ~1900cm -1 © 

Wfe-?2>o 4$lC&&tf. 3600, 3609, 3612, 3619, 3629, 3634, 3649, 3656, 36 
70, 3675, 3688, 3691, 3701, 3709, 3712, 3719, 3722, 3727, 3732, 3736, 37 
41, 3744, 3749, 3752, 3756, 3759, 3766, 3770, 3779, 3785, 3796, 3801, 38 
07, 3816, 3821, 3826, 3831, 3835, 3837, 3840, 3843, 3854, 3862, 3865, 38 
70, 3874, 3880, 3885, 3891, 3894, 3899, 390233 <fc 03904cm -1 (XMf&± lcm" 1 
)^e>&£S¥J: VMiXftZ ia^±T*$)5' <, *?£b<&, 3801, 3807 

, 3816, 3821, 3837^3 £ 03854cm" 1 (MM^± lcm" 1 ) £ & £^ £ U^lStlS 1 



£fj|l# 2000-3105696 



^ #2 000 — 346044 

[0 0 18] 

WM-?Z>Ty=E-T<D?k$-mm&. 1 0 p pm^T©^C*7K^ 

"T?, 0. l~5L/min««J:<, ff*U<H:0. 5~3L/mi nW< 1 0 
. lL/mi n^MiT'^M^miC^S^^tl-r. 5L/minj;|j 

<fc<, L<&2m~3 0m©WJ:< < $f>lCf i Kii4 m~2 0 m© 
[0 0 19] 

So 

[0 0 2 0] 

T>^-r*©*^«:a!fS-r*K:a:*tg«4K:WS*C»3K>'<9 &, »M#5 
L, ^Mff 8 T— 5£tttlc: H3JC^«sail«E*l 9 SrWfifU 12 



2000-3105696 



#2 000 — 346044 



[0 0 2 1] 

&fffl 7£40TC~15 or?JC«£U j6&»34xfc$Kft;»l 8 <fe«Mx58tffe7> 
[0 0 2 2] 

qcry^—Y*:. mttfi v £Mv*t4 o~i5 ot:cflnj|&ufcsus«<z>aMfc 

*1 8 (1/4'~1/16"H ( ^0. 5m— 5m) tC#AU M$3*lT 

tfxftbfc^te, $Mfi»i 9t'Silit5 n o. n/mi 

n~ 5 L/mi n #<fc V*„ 
[0 0 2 3 ] 

0 4 £ A y ? ^ ^ > K IC b T , 2iiCDMiI (1. 7ppm, 

0. 3ppm) ©fftr^^-rSrMiSS^MV^MS-t, 10m®M 
^©^7*^-fe;i/iC2 L/m i nO^-eT^^-r^X^^AbT^tfb^^T 

Zl(7)M^^e>, #{C?U^?S|SC}C3801±lcm~ 1 > 3807+lcm" 1 , 3816±lcm~ 1 
. 3821±lcm -1 % 3837±lcm~ 1 i;k&3854±lcm~ 1 £M^££<fcV^fc#:frfr<5 0 
[0 0 24] 

sritf-etsrv^-ro^tiiii p pmjg*T-e&u> b<i±o. 



ffiSE#2 000-3105696 



#2 000 — 346044 

* • 



1 p p mgTT'feS. 
[0 0 2 5] 

mmx.rn.izwk £ n z m r > ^ — r t. u t ©xtsmsasTtst $ *i & %> © 
&jBv**£fc#-e£, *©*#^*c*#£*ffBH*fcv*#, io o~i oo op 

<D v \ -f ti © # & m v \ & Zl £ # x* & & o 

[0 0 2 6] 

o 

[0 0 2 7] 

(CVDi) K:J:ySftRS.»«^«fc«>©3i*»0M«»3tf^fcUT>!K^ 
[0 0 2 8] 



1 2 



ffiSE4# 2000-3105696 



#2 000 — 346044 



S i -HMN-H0^tS i %LZ$NlZffi&htcS i xNy Hz0|I?:iit 
[0 0 2 9] 

3 ir 1 1 I-vj£>f £ -TSZli:^-e#€>c 

;i/ r ;i/ ^ - # a & *f ®^#r jv $ - ^ a & ^ ti^ti^t At & m v x n 2 ifx £ n 

[0 0 3 0] 

3cv*t», s^cdmmst^J:^ i i sok;ic#^u .LfH^iltf y ? a, mmr 



2000-3105696 



#2 000 — 34 6044 



[0 0 3 1 ] 

i&lppmgT, f*L<S0. 1 p pmJKTtCiSarrSifcJCJ:*;, ro>y 
>^y&JK»fcbT^J*3;ix5nMi3J:tJfpM*^y KM, ?SffiMlC?gA-rS 
»M & {£ < ar it* ^ t. #t? 3 *i e> ©GaN*fl;-&«>¥### e> ^510^1 
i£ it "T § © % < r £ # x ^ z> tc tb x$> -5 £ £> *i £ « 

[0 0 3 2] 

m. ±m (D mmmmx &±m y > ^ — y & t b t a i ^a^ & ^ -r 

ZltllC|Se>-r, ±m7> : £ — T*. III|£7G5RfcbTGa, In, Al, B, VjfcTCjRfc 
bTN, As, Pfc^tf, M^-^GaN, InGaN^ BGaN, AlGaN, InGaAlN, GaNAs, GaNAs 
P, InGaNAsfc if © 1 1 1-V»ft^ft*» £ & £ JV £ 3£« JtlC JgfR"*- 5 1 1 I-V|£<ffc-£$&¥ 

##<z>§gai jc « v > s z. n &xm Z> . 

[0 0 3 3] 

3 0 0 p pm®ffl7^-7^ TaB©*#T?3*«Sll««HSbfe 

o #e>tife^ffcy>^-y©^ffi©7K^^*$:^^S$:mv%TTfB©^# 

( i ) mw3k& 

ffiy^^E^y^A* 21kg/hr 
*»/gU«#ftffi«* 3kg/hr 

mWT>=e-T%mA isk g /hr 



aSfE4# 2000-3105696 



^ #2000—346044 

MWmft&t) 0.64MPa 
(2) 

SJ^^g NIC0LET*±$g MAGNA IR560 SPECTROMETRE 
SJ;£$&I8t 3801cm" 1 . 3807cm" 1 , 3816cm" 1 . 3821cm" 1 . 3854cm" 1 
T^^E — 7#X$i£* 2L/min 
ftS&J* 10m 
JfMfcMS 80X: 

0fgif7.ffim 2L/min 
[0 0 3 4] 

IC£*U£, 4000cm" 1 ~3500cm~ 1 . 3100cm" 1 ~2600cm~ 1 ^ feli2400cm" 1 ~19 

OOcm^GDfgHfc&s lgJ^±©^Ifc$:;§v>.£>z:^cj: y. T^^-T^xti^ 
, tfty^t-TT^oTtiMMtbm^tSrfclCitJ, lOppmg 

y. »£xeT?©£Mtt©ft±#JBf$T?££. *»w©«3t^«SK:j:»;# 

o 

[S3] 01 IC^-r^fb^gT'^Sc 

[04] *»«©^i*K:«t y wsbfeT^^-r*©*^©*^^^ 

1 Sft*#3fe« 



tBIrE# 2000-3105696 



#2 000 — 346044 

* • 



2 S^^x-fe;i/ 

3 %itmu 
4, 5 mum 

6 mm^-iftfxmM^ 

8 $^Jt^2jt#§ 
9 

I 0 

II M)tSlf5 
1 2 gift 

1 3 ^iAPA;^ 

l 4 ^i^PA^/^ 

1 5 feft-%KUU 

1 6 M3ta}P^ 

1 7 ®Slf 

1 8 ^{fcSg 
1 9 



mSE# 2000-3105696 



1 #2000-346044 

mm&i mm 
[si] 




i 



ffifE# 2000-3105696 



#2 000 — 346044 

» 



[02] 



I2~ 




&IE4# 2000-3105696 



#2000—346044 



[03] 



19-" 



-M-HXI 



17— 




3 



ffiffiEff 2000-3105696 



#2000—346044 




4 



m$E# 2000-3105696 



#2000-346044 
■ » 

mm 

4000cm" 1 ~3500cm" 1 , 3100cm~ 1 ~2600cm~ 1 ^ li2400cm _1 ~1900 

cnT^fgHic&S iaJK_t©«f3tjft«S:fflv^ r s/^—y 

o 



1 



ffl|E# 2000-3105696 



4f 2 000-346044 



# 2000-346044 
50001465282 

^HB 7 3 9 2 

5pJE& 12^11^203 



^12^11^140 
000002004 

3l0fciM8K;£*raiTg l 3#9# 

$f A 
100094237 

jftSiSmniTI 1 3#9# BB3BI«X« 



1 



2000-3105696 



#2000—346044 
■» • 



l. ^JS^HB 

ft £ 



as « a jb m m m 



[000002004] 
1990^ 8H27H 



1 



mH# 2000-3 105696 



